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ABSTRACT

Introduction: Neovascular glaucoma (NVG) is historically known as rubeotic glaucoma, from “rubeosis iridis”
that refers to the iris neovascularization. One of several causes that lead to rubeosis iridis is changes in Pigment
Epithelium-Derived Growth Factor (PEDF) that may be caused by Mycobacterium tuberculosis. The influence of
NVG may cause intraocular pressure (IOP) to rise rapidly. It can be decreased by Aurolab Aqueous Drainage
Implant (AADI).

Case Report: A 34-year-old male complained of left eye pain and sudden decreased vision for the past 2 months.
He had been diagnosed with tuberculosis since 8 months ago. The patient’s blood pressure, blood sugar,
cholesterol, and triglycerides were within normal limit. Diabetes Mellitus (-). Human Immunodeficiency Virus (-
). Visual acuity of left eye was hand movement. The pupil was dilated and non-reactive, anterior chamber depth
is shallow, and rubeosis iridis (+). IOP is 60 mmHg. Medical management was failed to decrease the IOP.
Funduscopy image showed cup-disc ratio was 0,7. Ganglion cell complex parameters showed 80,91. On the next
day after AADI implantation surgery, the patient’s left eye IOP was reduced to 10 mmHg. On the 14" day post
operative visual acuity was 2 meter counting finger. The anterior segment of the conjunctiva bulbi was hyperemic
and conjunctival injection was reduced. The camera oculi anterior showed remainder of the implant. In the iris,
rubeosis iridis disappeared, pupil was dilated, IOP was increased to 12 mmHg

Discussion: Neovascular glaucoma was caused by the growth of the fibrovascular membrane on the surface of
the iris and the anterior chamber angle. The three most common causes of neovascular glaucoma were diabetes
mellitus, central retinal vein occlusion, and carotid artery occlusion.

Conclusion:AADI is a safe and effective option for patients with neovascular glaucoma following tuberculosis.
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INTRODUCTION
urolab Aqueous Drainage Implant (AADI) is an implant with a non-valved tube used to
Aachieve the targeted intraocular pressure (IOP). It was made of a high-purity silicones
NusSil that has passed tissue culture cytotoxicity testing. Indication of AADI implant
which is including Neovascular glaucoma. Neovascular glaucoma is a secondary angle-closure
glaucoma which associated with rubeosis iridis. It was reported that the incidence rates rubeosis
iridis of Neovascular Glaucoma (NVG) in the first six months after surgery were 10-23%.%°
NVG may show a fibrovascular membrane developing along the blood vessels that are

formed. Therefore, the peripheral iris is pulled into the anterior chamber, resulting in peripheral
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anterior synechiae, and subsequently inhibiting the outflow of aqueous humor and increasing
IOP.%- The most widely used theory in NVG is the presence of retinal ischemia, which releases
angiogenic factors that diffuse forward.”® Although hypoxia is believed to be the main trigger
of angiogenesis, other factors also play a role in the formation of abnormal blood vessels.
Inflammatory mediators such as angiopoietin-1 and angiopoietin-2 have been shown to play a
role in the formation of new vessels and remodeling, which is similar with the role of
inflammatory process.”?°

Biomicroscopy of the anterior chamber in NV G shows the presence of cells and flares.
Gonioscopy shows new vessels growing from the circumferential artery of the ciliary body to
the surface of the iris and onto the surface of the angular wall.”® The study described the
Aurolab Aqueous Drainage Implant insertion to decrease the 10P, reduce rubeosis iridis, and

increase the visual outcome in a young adult.

CASE ILUSTRATION

A 34-year-old male patient came to the Medan Baru Eye Hospital on 18 December 2017
with chief complaint of blurred left eye vision accompanied by pain and redness since 4 days
before admission. Patients often experience recurrent pain in the left eye for the last 2 months.
The pain was followed by a decreased visual acuity, and he could only detect object motion.
The patient denied ever having nausea and vomiting accompanied by severe headaches. The
patient admitted that he tried to drip betel leaf juice on his left eye, but there was no
improvement. The patient had a history of pulmonary tuberculosis and had undergone anti-
tuberculosis drugs for 8 months. The patient had a history of smoking 10 cigarettes per day.
The patient denied having experienced trauma to the left eye before. He also denied any history
of diabetes and hypertension.

Physical examination was perfomed. The patient’s blood pressure, blood glucose,
cholesterol, and triglycerides of the patient were within normal limits. Human Immundeficiency
Virus (HIV) test result was negative. Visual acuity was 20/20 in the right eye and hand
movement in the left eye. IOP was 10 mmHg in the right eye and 31 mmHg in. the left eye.
Anterior segment examination of the right eye was normal and the posterior segment
examination was normofundus. Tarsal and bulbar conjunctival hyperemia, also conjunctival
injection was found in the left eye. The anterior chamber angle was narrow. Gonioscopy showed
grade Il angle closure in the left eye. Rubeosis iridis can be seen in the left eye. Pupils were not
equally reactive, with dilated left eye pupil and negative light reflex (Figure 1). From the

funduscopy examination (Figure 2), cup-to-disc ratio (CDR) was obtained to be 0,4 in the right
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eye and 0,7 in the left eye. Further diagnostic examination was performed using optical
coherence tomography (OCT) (Figure 3) and ocular ultrasound (Figure 4). The patient was
diagnosed with neovascular glaucoma in the left eye. The patient was planned to undergo
Aurolab Aqueous Drainage Implant (AADI) implantation surgery. Mannitol 25% 1-2 g/kg body
weight was given as a pre-operative medication. IOP after mannitol administration was 30

mmHg. The right eye was within normal conditions.

Figure 2. Funduscopic examination of the right and left eye



Ophthalmol Ina 2023;V0l.49(1):52-60 55

Figure 3. Optical coherence tomography of glaucoma

In OCT glaucoma examination with 7/10 signal strength with test type ONH/GCC
Symmetry Analysis Report, Centration (+) and aligned. Retinal nerve fiber layer (RNFL)
thickness in the right eye was relatively good in superior, inferior, nasal and temporal segment,
while in the left eye only ganglion cell complex (GCC) thickness was obtained. Mean GCC of
the right eye was 92.62, and 80.91 in the left eye. Superior GCC of the right eye was 89.94, and
95.86 in the left eye. Inferior GCC of the right eye was 95.36, and 66.43 in the left eye. There
was significant thinning in GCC of the left eye.

Figure 4. Ultrasound of the left eye.

In ultrasound examination that was done axially, there was lens with no increased spike,
no membrane or mass in the vitreous, retina was intact, no increased thickness of choroid and

optic nerve was within normal spike, with negatif after movement (Figure 4).
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Surgical technique for AADI consisted of a fornix-based or limbal-based conjunctival
incision to create a conjunctival flap between 2 rectus muscles, generally in the superotemporal
quadrant. Body implant was positioned 8—-10 mm from the limbus, outside limbal healing space.
The plate was then sutured to the sclera with a 9.0 or 10.0 nylon suture. The drainage tube was
trimmed to permit a 2-3 mm insertion in the anterior chamber and was bevel cut to an angle of
30°, to facilitate AC entering. An anterior chamber paracentesis was performed, and
viscoelastic substance was injected to increase space. The anterior chamber was then entered
1-3 mm posteriorly to the corneoscleral limbus with a 22-23G needle. The needle tract was
anterior and parallel to the plane of the iris. The tube, which was trimmed so that the bevel faces
to the corneal endothelial surface, was inserted into the anterior chamber through the needle
tract. Care must be taken at this point to ensure that the drainage tube did not contact iris or

corneal endothelium after insertion.

Figure 6. Post-operative day 1% (left) and day 14%" (right) after Aurolab Aqueous Drainage implant
implantation surgery.

On the next day after AADI implantation surgery on the left eye (Figure 5). The anterior
segment of the conjunctiva bulbi was hyperemic and conjunctival injection was reduced. The
camera oculi anterior showed the remainder of the implant. Left eye IOP was reduced to 10

mmHg. The post-operative medications include ciprofloxacin 500 mg twice a day,
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methylprednisolone 4 mg three times a day, vitamin B once a day, tobramycin 0.3% +
dexamethasone 0.1% one drop four times a day in the left eye, and tropicamide 0.5% one drop
four times a day in the left eye.

Post operative drugs were given until day 14" (Figure 6). After 14 days of therapy, the
patient’s condition has improved, visual acuity was 2 meter counting finger in the left eye. In

the iris, rubeosis iridis had disappeared, pupil was dilated, and IOP was increased to 12 mmHg.

DISCUSSION
Neovascular glaucoma was caused by the growth of the fibrovascular membrane on the

surface of the iris and the anterior chamber angle. The three most common causes of
neovascular glaucoma were diabetes mellitus, central retinal vein occlusion, and carotid artery
occlusion.”® However, after carrying out a series of examinations on this patient, it was found
that the patient had a history of pulmonary tuberculosis and had received anti-tuberculosis
treatment for 8 months. According to the notable theory, Mycobacterium tuberculosis could
activate pro-inflammatory factors such as pigment epithelium-derived growth factor (PEDF),
where PEDF could trigger iris neovascularization in neovascular glaucoma.0:!

Anti-inflammatory cells such as PEDF that developed from tuberculosis increase C-
reactive protein and pro-inflammatory cells such as IL-6 and other cytokines. When the
inflammatory cells increased sharply, it causes a toll-like receptor (TLR)-2 to be detected with
high levels of CD16+ which was related to tumor necrosis factor (TNF)-a. Activation of TLR-
2, CD16+, and secretion of pro-inflammatory cytokines are the initial processes of
inflammatory reactions in the retina. Increased levels of oxidative stress could also found in the
vitreous, erythrocytes, platelets, and monocytes. That resulted to free radical damage to DNA
and protein which was indicated by the accumulation of 8-hydroxy-2'-deoxyguanosine in
leukocytes and nitrotyrosine in monocytes.!?-14

Nitrosative stress was also reported to increase, followed by increased levels of iron
and copper, which also suppresses zinc so that iron level dropped dramatically. When the
processes happened, an interaction between TNF-a and matrix metalloproteinase (MMP)-9 in
various cells would occur. This process initiated the inflammatory process for the mechanism
for angiogenesis.’>1” PEDF was a glycoprotein and inhibitor that has the potential to cause
ischemia and trigger neovascularization. This reduction in PEDF had been widely reported in
patients with both proliferative and non-proliferative diabetic retinopathy. The decrease in
PEDF affected the levels of Vascular Endothelial Growth Factor (VEGF) and Vascular
Endothelial Growth Factor Reseptor (VEGFR) in many patients with tuberculosis and Chronic
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Obstructive Pulmonary Disease (COPD).18-21

At the initiation of therapy, this patient was given drugs to suppress the production of
aqueous humor, such as beta-blockers, carbonic anhydrase inhibitors, and alpha-receptor
blockers. Systemic carbonic anhydrase inhibitors should be used with caution, especially in
patients with chronic pulmonary disease, electrolyte disorders, kidney disease, and diabetes
mellitus. This patient was given acetazolamide 250mg two times a day and betaxolol 0.5% three
times a day. Glaucoma drugs given at the beginning of the therapy were only able to reduce
IOP by 7 mmHg (from 60 mmHg to 53 mmHg). Theoretically, acetazolamide was a group of
carbonic anhydrase inhibitors that could reduce IOP by 15-20%, and beta-blockers can reduce
IOP by 15-25%, but these results were contrary with the results obtained in patients, therefore,
it was advisable to perform AADI implantation without panretinal photocogulation because
there was no diabetic history on this patient. 2224

Pre-operative use of mannitol was given to the patient before the AADI implantation
surgery. Mannitol was an effective hyperosmotic drug to lower 10P. It was reported that after
the administration of mannitol, the patient's IOP was decreased to 30 mmHg, and the mannitol
infusion was still attached during surgery.?>?3 AADI (Aurolab Aqueous Drainage Implant) was
an implant that had a non-valved tube that used to achieve the targeted I0OP. AADI was made
of NuSil permanent implant silicone elastomer that had passed tissue culture cytotoxicity test.
Its surface area is 350 mm, the lateral wings were designed to be positioned under the rectus
muscle. The AADI had fixation holes to suture the plate about 10 mm at the back of the limbus.
AADI had been commercially available in India since 2013 and was similar to Baerveldt's

glaucoma implant.?® The patient’s IOP is shown in Figure 7.
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Figure 7. Line chart of intraocular pressure (IOP) over time. This graph shows decreased IOP after

surgery.
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CONCLUSION

The advantage of AADI is that this implant can result in a stable IOP because the AADI

surface is large enough to maintain the hemodynamics of the aqueous humor, reduce rubeosis

iridis to providing better visual outcome. The second is in terms of cost, AADI is much more

economical compared to other devices such as Baerveldt or Ahmed Valve.
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